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Field Crops Newsletter:

By: Ernie Flint, Ph.D., CCA, Regional Specialist – Agronomy
Mississippi State University Extension Service

December 2016

In General:
The 2016 crop year produced another unique set of conditions, proving that no two years are
alike. However we were fortunate to receive adequate rainfall in the early and mid-season
periods of the year to produce some of the best soybean and cotton yields that have been
achieved in Mississippi. Corn was generally not as well supported by weather and yields were
indicative of that with yields that came in well below recent years in most cases.
It’s time to begin planning for the 2017 crop, so I want to offer a few of the information pieces
that have been generated. I realize that you may have some of these already, but this will bring
them together in one place for your reference. It may get somewhat lengthy, so just save it to
your document file or some other place where it can be retrieved easily when you begin your
final planning process.
I will do this by crop, plus I will add some comments on wheat, cover crops and tillage near the
end. Since I am just beginning this as I sit here in the office alone after everyone else has gone
for the holidays I may wander somewhat but hopefully I will be able to limit that to a minimum.
As for weeds and insects I will leave that to the other specialists since that information is more
appropriately discussed during the actual growing season as conditions and issues change in the
field. There is no way I can adequately cover all of that here so I will limit my comments to
variety selection and some agronomic stuff in soil fertility and soil management. This soil is
where we determine whether the crop will be good or bad. The rest only supports it.
Cotton:
It seems to me that some of the other cotton producing nations in the world may have finally
realized that they should concentrate more of their efforts in the production of food crops, and
this may allow us to have at least a little more dependability in the production of cotton here in
the U.S. That may seem like a statement that should be made by some analyst in a fancy office in
New York City, but when the price of cotton can remain fairly consistent following the crop we
made this year something different must be happening. As we approach Christmas and the New
Year cotton is still being ginned in the Midsouth but we need to look at next year.
Variety Selection:
As with the other crops there is a two-tier system of variety testing in Mississippi, and I expect
that something similar exists in other states as well. There are the Official Variety Trials OVT)
which are conducted by the Mississippi Agricultural and Forestry Experiment Station (MAFES)
at locations around the main cotton growing areas of the state in an effort to test new and existing
varieties in several soil type and climatic regions. These OVT results are compiled into a
summary from which I have extracted part of Table 4 which presents yields from the various Hill

locations with yields from 2015 and 2016 with averages for the two years. The entire report can
be viewed online, but I have limited this one to the top ten yielding entries from the two years.
This will be inserted below.

The other variety evaluation system is that which is conducted in counties around the state on
actual farms as part of the Cotton Variety Demonstration program. Varieties included in these
locations are generally those which have performed consistently well in the OVT locations. The
summary is presented below.

The locations of the Cotton Variety Demonstration program that were located in the Hills are
summarized in the following table.

Results from the Vaiden location are in the following table.

Results from the Natchez location are in the following table.

Understanding the statistics:
As a refresher on understanding how the statistical analysis of the data in these trials is
presented, the top entries that are shown in bold type and an asterisk(*) produced yields that
were “significantly” above the others with exceptions to these findings predicted only 5%
percent of the time. Or you might turn that around and say that they are expected to produce
significantly more yield 95% of the time. You can then take it a little further and use the
“LSD(0.05) to determine whether there were significant differences between other entries.
For example, in the Vaiden trial with an LSD(0.05) of 20 even the lowest yielding two entries
can be expected to be different 95% of the time since the difference between them is greater than
20. As for the Natchez location you will see that in place of a number after the LSD(0.05) are the
letters NSD which means that there is “no significant difference” among the yields in that trial. A
comment I might make here is that it is very likely that some external factor, likely weather,
prevented the varieties from performing at their potential at this location. We certainly cannot
assume that all the varieties are the same with regard to yield potential from this trial. I won’t go
into this for the other crop sections since the principle is the same for them as well.

Soil Fertility For Cotton:
One statement that I continue to make year after year is that growers who are proactive in their
soil fertility practices are the most likely to consistently produce good yields and the least likely
to experience financial difficulties. This is the most important single idea that I can extract from

my time working with cotton and other crops since going to work after college in 1971. Those
who place soil fertility and other soil related issues at the top of their priority list have been as a
group the most successful. When other things are assigned to the top slot those people often find
other occupations somehow more appealing.
Some of the most critical things in this category are:
Soil pH, with lime applied according to soil test.
Drainage to promote good root development.
Soil P test levels adequate but not excessive (80 to 120 lb/acre)
Soil K test levels 2 to 4 times the level of soil P (200 to 300 lb/acre)
At planting applications of P and K. Avoid fall app. if possible.
N rates not greater than 90 lb/acre, less following soy, corn, and peanuts.
Reduce tillage, avoid altogether in spring unless necessary.
Foliar Applications In Cotton:
Satisfy the nutrient needs of cotton through soil application since roots are designed for uptake,
leaves are only designed to take in gasses like CO2. Possible exceptions for intake through leaves
might include boron, zinc and supplemental N during drought. Trying to get K into cotton leaves
is similar to pushing a chain instead of dragging it. I won’t say you can’t, but not a good idea.
Plant Populations In Cotton:
When you spend the time to review population response research in cotton, the conclusion will
likely be that cotton performs well over a very wide range of populations with little if any
consistent yield difference occurring among populations ranging from as low as 25,000 per acre
up to 125,000 per acre.
However, there are further considerations in that machine harvesting is probably reaches an
acceptable level of efficiency at around 35,000 plants per acre. When populations drops below
about 20,000 per acre plants produce very large vegetative branches with heavy fruit load which
can cause the branch to break in windy conditions or while being harvested. And when
population gets excessive sunlight and air cannot reach the lower portion of the canopy thereby
promoting insects and the development of boll rot as well as stress related foliar diseases.
With the current cost of the seed of the most common transgenic varieties above $100 per acre a
seeding rate of 45,000 according to the 2017 MSU budget for 38 inch solid cotton, it’s tempting
for growers to reduce seeding rates. I work with growers who have successfully reduced seeding
rates below 30,000 and nitrogen rates below 80 pounds (actual N) per acre in successive cotton
plantings while still producing yields ranging from 2.5 to above 3.0 bales per acre. This suggests

to me that it can be done, but it has to be an individual decision based on knowledge of the soils
and systems involved.
A further change to skip row pattern in 30 inch spacing will produce an additional seed cost
saving of around twenty percent with the two modifications amounting to a per-land-acre
seeding rate reduction of almost 50 percent while expecting similar yields, more efficient
moisture use efficiency, fewer insects, improved fruit retention, less bollrot, better defoliation,
and improved grades. Call me an idiot, but think about it.
Nitrogen Rates For Cotton:
The discussion surrounding the application of nitrogen to cotton has changed a lot through the
years with various considerations being applied to the decisions about rates, timing, the influence
of soil type, cropping history, tillage system, and others. The most commonly debated item
among this group of issues is that of rate with many differing research studies having been
reported through the years.
The thing that many growers overlook is that the highest yield may not be the most profitable
yield for several reasons. Among these I consider fruit retention and maturation to be at or near
the top of the list. Cotton plants that have access to high levels of nitrogen tend to remain in
vegetative mode for too long, leading to physiological shed of squares and small bolls. These
plants produce more sugars that attract insects, particularly plant bugs, aphids, as well as larval
pests. These plants are also more prone to the incidence of boll rotting infections which
contribute to boll loss and grade reductions.
Regulation of high nitrogen plants with PGR materials is much more difficult and expensive, and
when the bolls are mature the defoliation process is more difficult and expensive, often requiring
multiple applications while plants with lower rates of N may defoliate well with one application.
Correctly fertilized plants also mature earlier which allows for timely harvesting. These fields
normally produce less waste since the harvester is better able to do its job efficiently.
The end result of excessive nitrogen fertilization is a cotton crop that likely will require more
investment in insect management, will be more difficult to control with PGRs, will likely have
higher levels of boll rot, will mature later, and will require more expense in defoliation. Plants
with more moderate amounts of nitrogen applied will produce more extensive root systems and
will be somewhat more drought tolerant and efficient in their uptake and utilization of other
nutrients including phosphorous and potassium.
One significant exception in this story is the way soil type influences nitrogen use rates in cotton.
My comments here apply to those soils ranging from loamy sands through silty clay loams.
However when cotton is grown on the heavy clay soils higher rates are needed since plant roots
do not proliferate and explore these soils as well as the lighter textured soils. Neither do nutrients
diffuse well in these soils so the interception of roots with nutrients is significantly reduced.
A good example came from a study by Phillips, Stewart, and Snyder published in Better Crops
(Vol. 3) in 2008 which showed that the most efficient nitrogen rates for cotton on a silt loam soil
was around 80 pounds per acre, but the best rate on a clay soil was around 150 pounds per acre.

Since essentially all of the cotton in the Hill sections of Mississippi is grown on soils ranging
from loamy sands through silt loams I will suggest that our rates should not exceed the lower
levels from this study and that when cotton follows crops like peanuts, soybeans, and corn in
which significant amounts of residual N is carried over even lower rates of applied N may be
appropriate. A study that I will discuss later will show that residual N from a cover crop like
vetch may be sufficient to produce a normal cotton yield without applied N.
It really just comes down to profitability. Most of the potential cost savings come from two
critical decisions including the reduction of population to reduce seed cost and to “engineer” the
canopy so as to discourage insects and diseases. Secondly, the reduction of nitrogen rate on good
cotton soils further discourages insects and diseases while promoting fruit retention and earliness
as well as ease of defoliation and increased harvesting efficiency. There should be improved lint
grades including color, strength, uniformity, and less frequent high micronaire readings. I know
it seems like I am painting a picture that is unlikely to materialize, but think about it carefully
before you toss it out.
One of the most common mistakes I see as I have worked with cotton producers through the
years is that they simply do not like to see the crop they have nurtured and worried over since
planting begin to show the signs of senescence and maturation. They seem to lose sight of the
fact that the crop must mature, the bolls must open, and the harvest must get done before winter
weather sets in. I am not saying that we need to starve the crop for N, but that we apply the
amount required to produce the level of yield the land, water, and other factors are capable of.
The part of the nitrogen story that so many seem to overlook is that other soil fertility issues must
be in good standing for the nitrogen to do its job regardless of whether it’s applied or residual.
Soil pH should be above 6.0. Soil P should be around 90 to 110. Soil K should be about 3 to 4
times the level of soil P at around 250 to 300 lbs/ac so that the P to K ration is between 1 to 3 and
1 to 4. When the P to K ratio is 1 to 1 or less or when it gets to 1 to 5 or higher cotton plants tend
to show yield decline.
This P to K ration idea is not something I pulled out of the air for sure. It came from a long term
study done by Dr. Gordon Tupper at the Delta Branch Experiment Station. The results came out
of data from the years of work he did with deep-placement potash. I still recall the way he
described it to me. At the end of that long term study he “crunched” all the numbers from
hundreds of soil tests and yields, allowing the statistical analysis program to generate all possible
correlations from the data. This one surprised him in that the “R Square” for the equation
predicting the relationship between P to K ratio and yield was extremely high.
When he told me this story I came back to the office and pulled out soil reports for several
producer fields for which I had good yield information. I quickly lost my skepticism for Dr.
Tupper’s results because his formula fit these growers very well. I have since gone back and
generated a graph from that data and I look it out occasionally to remind myself of how
important this otherwise scoffed-at idea really is for actual field production of cotton. The chart
that I produced from actual farm results is attached below. This data is not statistically analyzed
and would probably vary somewhat on different sets of grower data, but I expect it to repeat.

This story is especially important for cotton growers who rely heavily upon poultry litter for their
fertilizer needs. Since most litter contains relatively high levels of phosphorus and less potassium
than is needed to keep the ratio in balance they need to be careful and not apply excessive
amounts of litter that push soil P levels too high to realistically be able to correct the P to K ratio
into the 1 to 3 to 1 to 4 range with potash fertilizers.
The ideal place to use litter is in situations in which the soil P level is very low to medium in
which the application of several tons per acre over several years will only bring the soil P level to
a level in the 80 to 100 pounds per acre range. The potash that is also in the litter will bring the
corresponding K level up as well but not enough to maintain the ratio. In this situation additional
potash should be applied to get the ratio close to the 1 to 4 level for cotton.
This principle does not “seem” to be as critical for other crops like corn, soybeans, wheat, or
even forage crops. However, I am somewhat skeptical about saying it is not important for these
crops as well; I just have not seen evidence to back up a statement about these crops. The
“correct” ratio for cotton certainly does not hurt these crops, so if cotton is in the rotation
program on a farm I suggest the best idea is to work toward getting the ration in balance and
keep it there. Peanuts may be somewhat of an exception to this in that freshly applied potash is
not a good idea for this crop unless the soil test levels are very low.

As you can conclude I am just sitting here pounding out a lot of stuff that is on my mind today
without a lot of regard for how “windy” I get. It just struck me that I have left what is probably
the single most critical issue for soil fertility for the end of the story in cotton soil fertility. This
factor is soil pH. I have mentioned it, but after going through all the diatribe I just did I have to
say that without a soil pH that is in my opinion within the proper range of 5.9 to about 6.7 none
of the stuff I have gone over is worth saying.
Test the soil, apply the lime that is needed to keep the pH within this range consistently and soil
fertility becomes much more forgiving as well as increasing root development, drought
tolerance, organic activity, aggregation, and if I were a soil chemist I could list a lot of other stuff
that becomes right such as base saturation, reduced binding of nutrient elements, and others. And
another fact is that there is no “wrong” time to apply lime. Sure, fall may be the ideal time, some
of the most apparent responses I have seen to lime in cotton have been from spring application
and even after the crop has emerged in one or two instances.
Published studies about the relationship of soil pH and cotton are difficult to find, probably
because most people feel it is a “given” fact that cotton requires soil pH to be around the range I
mentioned. However I did find one good study that was done at Tifton, GA that relates soil pH to
relative cotton yield.

One of the main reasons soil pH is so important for crops, especially cotton, is that low soil pH
allows aluminum (Al) and manganese (Mn) to become soluble. These two elements when in
solution are cell membrane disruptors and can suppress normal root development and in turn the
uptake of all the plant nutrients required for growth as well as reducing the plant’s ability to take
in water.

A chart from a study conducted at the University of Georgia is below and shows how soil pH
affects the toxicity of these two elements at pH levels below 5.5 but when pH gets too high
plants can actually become deficient in these two elements that are used by plants in very small
amounts.

Kissel and Enon, UGA
Exceptions:
Whenever I get into the subject of aluminum and/or manganese toxicity it strikes me that there
are soils that do not contain or at least “release” high levels of these elements. While there are
direct positive effects of liming these soil on the other elements that are required by plants the
toxicity of Al and Mn are not as problematic. I have not seen any good research on this subject,
and my comments are based on my own observations of plant response to various pH levels in
farm fields. This is most commonly seen in some of the blackland prairie soil regions. These
soils have their own unique challenges such as iron chlorosis in soybeans.

Soybeans:
Variety Selection:
The number of varieties on the market today is almost unbelievable when we consider that there
are separate categories for the two preferred Maturity Groups (MG) 4 and 5. Within these two
groups are the separate categories for early and late maturing varieties within that maturity
group. Then we have a few conventional varieties along with both Roundup Ready (RR) and
Liberty Link (LL) categories within those maturity brackets.
We must realize that an entirely different set of varieties in maturity groups that fit the growing
seasons in other parts of the country are out there as well although very few from other regions
of the nation show up in our trials. Maturity groups run from 00 through 7 or maybe even 8 in
South LA or South TX. The Early and Late MG4 and MG5 varieties are our most popular, and
with each year we seem to be gravitating toward earlier preferences as more diseases and insects
show up in our soybean fields.
Probably the most recent development that has influenced the choices being made for soybean
varieties is the Redbanded Stinkbug. A friend that is a fieldman with one of the suppliers sent me
a photo of a redbanded that he saw four days ago, probably as the result of the abnormally mild
weather we are experiencing, but if this relatively new pest to our area overwinters as adults
capable of moving into fields next spring we are in for a big challenge. Hopefully this will not be
the case, but we need some cold weather during the first months of 2017 to help set this pest
back on its heels and give us a running start.
The same considerations are important for diseases as well since the best way to limit exposure
to plant diseases is to plant early and use an early maturing variety that will produce good yield
quickly and get harvested before the worst of the disease development season arrives. This is
particularly important for Soybean Rust even though we have been fortunate to escape a general
outbreak of this disease since we first found it in this part of the world. Other midseason to late
season diseases like aerial web blight which showed up in quite a few fields last year can be
avoided to large degree by getting the crop matured and harvested before the prime season for
these diseases.
Early Planting:
Along with the discussion about varieties I need to stress the importance of early planting.
Somehow quite a few people have forgotten the importance of planting early. This principle was
strongly proven during the years of the SMART Program which was envisioned by Dr. Larry
Heatherly started the Early Soybean Planting System (ESPS) and implemented by a team of
Extension workers led by Dr. Alan Blaine. During the years that program was conducted the
state average in Mississippi increased by a phenomenal 14 bushels per acre. Much of that
increase can be attributed to ESPS along with the use of improved scouting and integrated pest
management. The use of Yield Enhancement applications of fungicides and insecticides based on
thorough scouting brought Mississippi on par or above the soybean producing areas of the Mid
West and the Corn Belt, something most people thought was impossible. We need a return to

these methods in order to stay competitive in soybean production. We hear reports about growers
with yields in excess of 100 bushels per acre when we once felt that half that was exceptional. I
don’t know how soon we will reach a state average of 100 or if we ever will, but we have to use
the methods that are proven, and early planting is one of those methods.
I am not going to include here the results of the Official Variety Trials in Mississippi because it’s
just too much data to try to show here. Instead I will include the Soybean Short List of Suggested
Soybean Varieties that was developed by Dr. Trent Irby and his staff. It is inserted below. You
can look at the entire Official Variety Trial results as well in the Soybean Variety Demonstration
Program results by searching “Mississippi Variety Trials 2016” on your computer search engine.
The “Cross Reference Guide for Common Soybean Varieties – 2016” is available by
searching for that title. As I have said before, we could almost pick varieties by noting how many
companies sell the same one. Thanks to Jeremy Ross at UA for preparing this each year.
I am including the demonstration trials I was involved with below.

I

I am also including the Maturity Group 4 Liberty Link dryland trial that was done in Tunica
County for those who need to consider these for management of resistant weeds.

The 2016 “Short List”:

Soil Fertility for Soybeans:
I’m not going to repeat some of the discussion I covered in the cotton section above because
most of the principles are the same. However, there are some fairly unique ideas for soybeans
that I need to mention. For one, soybeans prefer “old” fertility that is left over from a well
fertilized crop the year prior to soybean planting. We have known this for a long time. This is
one of the main reason we stress the idea of rotating with corn and cotton, and this is especially
true for corn and cotton fields that were well supplied with fertilizers and had the soil pH in the
right range for good production.
I still find that many farmers have not fully accepted the idea that soybeans take more from the
soil than any other crop we grow. Just as a refresher, let’s look at crop removal for these crops as
well as grain sorghum and peanuts. Before you yell at me about this the figures I will show are
for REMOVAL, not for actual use in production of the crop. The difference is in the crop residue
left in the field that will become available to the following crop whatever it might be. The
removal numbers are in pounds per acre. I included corn silage and Bermuda grass hay for
comparison with row crops. Those who grow these crops can see how these crops deplete the
nutrient levels of the soil. When you rent or purchase a field where silage has been harvested or
where hay has been harvested for a long time the nutrient supply and soil pH may extremely low.
Crop/Element
Yield/Ac.
N
Soybean
50 bu.
162.5
Corn
150 bu.
100.5
Corn Silage
20 tons
194
Bermudagrass
6 tons
276
Cotton
1250 lb.
80
Peanut
4000 lb.
140
Source: IPNI Nutrient Removal Calculator

P2O5
36.5
52.5
62
72
35
22

K2O
60
37.5
146
300
47.5
34.0

Total P + K
96.5
90
208
372
82.5
56

This looks like just another table with some numbers, but it has a few “jewels” of wisdom in it.
First, the high amounts of N removed by soybeans and peanuts are from nitrogen that has been
“fixed” from the atmosphere by the Rhizobium bacteria in the nodules since these are legumes.
This may seem fine until you realize that nitrogen, whether applied in the form of synthetic
product or as this form taken from the air still creates acidity regardless of where it came from.
Since this is true we have to take into consideration the N that is removed by these legumes just
like we do with corn that may receive 150 to 200 pounds of actual N per acre. The old rule of
thumb is that for every pound of actual N that ends up in the soil from whatever source three to 4
pounds of lime value must be applied to offset the acidity that is produced in the soil. This
quickly shows that these crops will demand more frequently the application lime or other source
of calcium carbonate or magnesium carbonate to offset soil acidity so that the other elements will
be available to crops.
This correction of pH into the proper range from no lower than 5.5 to an upper limit of around
6.7 is essential for the efficient use of other fertilizer elements including phosphorus (P) and
potassium (K) as well as many others that are made more available to crops. Be careful to avoid

high amounts of magnesium since too much magnesium will interfere with uptake of other
cations like K and Zn.
As you can see, soybeans remove more potassium (K) than even cotton about which we have
been conditioned to believe was the heaviest user of this important element. This is the main
reason we stress that potash for soybeans should be applied in spring as close to emergence of
the crop as possible because this element is prone to become unavailable to soybeans by two
main mechanisms – leaching and binding within the soil. Before we realized this we used to
make little distinction between fall or spring application of potash.
We knew that it was susceptible to leaching on the lighter textured silty and sandy soil, but we
did not fully appreciate the fact that potassium is quickly adsorbed (tied up with the soil colloidal
makeup) and that it will become unavailable to the crop during the winter period and be almost
unavailable to the crop when it is needed most. I have seen cases in which split application of
potash was necessary to prevent potassium deficiency in cotton, and this may be true for
soybeans as well in some fields.
The answer to this problem is to apply it at planting or even just after planting so that it is still in
the soil solution when the plants need it for development and reproduction. In a way this idea
goes against some of the principles of fertilization since in some soils there is no monetarily
feasible way to apply all the potash that is needed to satisfy the deficiency shown in the soil test
results so a way to improve the “odds” for producing a good yield under these conditions the
application of P and K in spring is a must. In this way the fertilizer elements are available to the
crop during the critical growth and reproduction periods.
This is especially true on the silty and sandy soils of the Hills where the land may have been
utilized for hay production without sufficient addition or replacement of the fertilizer elements
that have been extracted by the grasses which are more aggressive than crop plants. I have
personally witnessed situations in which fields that were spring fertilized produced 50 bushels or
more while portions of the same fields that did not receive the spring addition of P and K either
died or produced yields below ten bushels per acre.
In order of priority, soil fertility needs should include addition of lime as near to the soil test
recommendation as possible, spring application of P and K according to soil test
recommendation or as close to it as possible, addition of molybdenum at planting but avoiding its
application as a seed treatment since the complex of fungicides, insecticides and molybdenum
may reduce the ability of the Rhizobium inoculant to colonize the roots and form the allimportant nodules for nitrogen fixation.
Poultry Litter For Soybeans:
A lot of growers are utilizing poultry litter as their basic soil fertility application these days, and
they would like to think this is the only thing that has to be done. In some cases they may be
almost right, but in others they could be making some important mistakes. First, poultry litter is
not a substitute for lime. Good broiler litter may contain 300 to 400 pounds worth of lime value

per ton which is not enough to satisfy the lime requirement when lime is recommended by the
soil test. In some cases it may be enough to maintain soil pH that has already been corrected with
the proper rate of lime.
Also, most poultry litter contains large amounts of phosphorus (P) and not enough potassium (K)
to satisfy the need for K to balance with the P in the litter. Litter should be applied after testing
the soil and the litter so that you know how to make applications of litter and any additional
potash that is needed to maintain the P to K balance. I have covered this balance principle in the
soil fertility portion of the cotton section. Bottom line is that poultry litter is not a soil fertility
program by itself. It is a great way to correct a major P deficiency and begin to satisfy the soil’s
need for K.
A big advantage with poultry litter is that is contains most of the micronutrients that crops need
without the need for applying them separately. Litter also provides an opportunity to add organic
matter directly to the soil which in turn stimulates the development of many forms of organic
activity including earthworms, mycorrhizae, and other beneficial microorganisms. It also
“discourages” the development of nematodes through the stimulation of predatory organisms
which feed on them and suppress their reproduction.

Corn:
Variety Selection:
As with soybeans, I will only include the Suggested List of corn varieties that is produced with
consideration of the results of the Official Variety Trials and the statewide Corn Variety
Demonstration program trials. The complete Official Variety Trial results as well as the
summary of the Corn Variety Demonstration program can be accessed by pulling up the
Mississippi Variety Trials on whatever search engine you normally utilize. All of the variety
trials are combined there on the same page and all you need do is select the one you are
interested in. The list of Suggested Varieties for both Dryland and Irrigated culture ate inserted
below.

The history of corn is probably the most amazing story in agriculture since the corn plant
originated as a wild grass called teosinte and through selection and breeding over a period of
7000 to 9000 years we now have the modern corn hybrids that are totally domesticated plants
and can only survive and produce in an intensively managed environment. As recently as the
1940s, corn yields were less than twenty percent of the yields we commonly achieve today.
Yields of above 300 bushels per acre are not uncommon today, and the 500 bushel level has been
broken as well.
While the yields of open pollinated varieties had increased tremendously before the introduction
of hybrids the crossing of inbred lines to produce modern hybrids has been responsible for the
fantastic yields we produce currently. The following graph from the University of Nebraska
demonstrates how radically yields of corn have increased, but the upward trend still continues

today in 2016. A “geometric” increase in yield has developed over a relatively short period of
less than a century which is only the blink of an eye compared with the time corn has been used
as a food source by humans. At the same time the prices paid for corn have dropped
proportionately. Ironically, increased yields have not helped the farmer very much with the main
benefit coming from a more plentiful food supply for the world and more recently the use of corn
in the production of ethanol fuel.

University of Nebraska at Lincoln, 2004

Beginning in the mid-1990s genetically modified or “GMO” corn hybrids have dominated the
market because of the convenience they offer producers in the control of weeds and insects.
These varieties have been created by “inserting” DNA carrying desirable characteristics such as
the tolerance to herbicides like glyphosate and glufosinate as well as inherent toxicity to insects
derived from Bacillus thiurengensis (Bt). These “traits” have enabled farmers to grow corn more
efficiently and with fewer applications of pesticides as well as reduced tillage.

Since the introduction of corn hybrids carrying these traits there has been an expanding debate
over their use relative to environmental, nutritional, and health issues. Corns that have these
traits are banned from being imported into some countries around the globe, however some of
these trade barriers have been dropped or removed. Nevertheless the debate continues.
Unlike soybeans and cotton which are also produced almost entirely from GMO varieties corn
can be grown efficiently without these traits since herbicide systems are available for the crop
which work well on most weed species and there are insect management methods which perform
at satisfactory levels as well. Because of this fact some growers have returned to non-GMO
varieties and there is a developing market for these varieties that are preferred for feed grains and
for human consumption. There are also both cotton and soybean varieties without genetic
modification which can perform well under the correct management programs.

Peanuts:
The addition of peanuts to the cropping mix in Mississippi has offered a lot of flexibility for
many producers. The crop has some inherent advantages as well as disadvantages which must be
considered before adding it to the system on any farm.
The most obvious of these factors is soil type since peanuts work best on the range of soils from
silt loams through sandy loams. Although peanuts will grow well on almost any soil type they
cannot be harvested efficiently on soils containing significant amounts of clay since these soil
tend to stick to nuts after being dug. In silty and sandy land the soil will normally dry sufficiently
after they have been dug and turned up for the soil to fall off or be removed by the harvester.
Another issue that may cause rotational problems for some farms which only have a few fields
where the soil is desirable for peanuts is that planting them in successive years is not a good
practices mainly due to diseases which are a major problem in this crop. Also, peanuts prefer to
be grown following another crop, preferably cotton or corn since the peanut performs well on
carried-over fertility remaining in the field and being releases from crop residues from the
previous crop.
As with other crops, soil pH is a critical issue for peanuts with their preference in the 6.0 to 6.5
range but certainly not below 5.8. This is similar to the other three Southern crops. However
peanuts require high levels of available soil calcium since this element is absorbed directly
through the wall of the nut as it develops beneath the soil surface. In many cases the best peanut
yields are achieved in fields that receive supplemental calcium in some form, the most common
of which is gypsum which is calcium sulfate applied at a rate of 500 to 1000 pounds per acre.
With peanuts, calcium is not really a micronutrient since it is probably as important for this crop
as a major element like P or K in other crops. As for micronutrients, the one which may produce
some response in both yield and nut quality is boron (Bo). It is a very mobile cation in the soil
and can leach below the rooting zone given heavy rain and light soil texture. According to
recommendations from Auburn University the rate of boron should be 1 pound per acre
broadcast or 0.3 to 0.5 lb. banded over the row. Boron can be toxic to peanuts so these rates

should not be exceeded. It can also be included as a foliar spray along with the earliest fungicide
application. A boron deficiency can not only reduce yield but also can lead to quality problems
from a condition referred to as “hollow heart” in which the center of the nut does not fill.
Molybdenum may also be required for peanuts indirectly since it is actually needed by the
Rhizobium bacteria that form nodules on the roots and fix nitrogen from the atmosphere. A
complete discussion about micronutrient needs for peanuts can be found in Auburn University
Circular ANR-853 which is the source for some of the comments I have made here.
Variety Selection:
The 2016 Mississippi Peanut Official Variety trial is attached here.

The selection of varieties for planting peanuts may not be as big a decision as for the other crops
since they are almost entirely grown on contract to the companies that make seed available to
growers. And since such a large amount of seed are required to plant the crop that may range
from around 90 to as much as 120 pounds of seed per acre depending upon seed size. Comparing
them to soybeans, there may be around 3000 seed per pound for soybeans but only around 800 to
900 for peanuts.
Probably the main topic of discussion in the production of peanuts is that of disease
management. When Mississippi growers first started looking at adding peanuts to their cropping
mix, at least this last time, the numbers that were included in the production budgets for
applications of fungicides scared some of them to the point that they delayed entry into the new
crop until they realized that when the standard practices of rotation and soil management are
observed the cost of disease control can be significantly reduced.
As with other crops, peanuts require thorough scouting by someone who is not only trained but
well experienced with the crop. I have worked with peanuts since we grew them on our farm in
the 1950s, then again in the Delta when they were grown in the late 1970s and early 1980s, but I
still am not as comfortable with the identification of diseases and the determination of the proper
time for digging the crop.
I rely on others who have more experience than I do for much of that expertise, but as time goes
on I hope to reach a level of competence where I can feel confident on these subjects. This is the
same attitude we should have until we get a few more years under our belts. Then of course there
is the reality that we never learn all there is to know about anything and sometimes a timely
decision that may not be perfect may be better than one that is delayed or skipped altogether.
There is a comprehensive discussion about seeding rates, row patterns and planting dates by John
Beasley at the University of Georgia that was originally published in 2007 but updated this year.
The web address is: caes2.caes.uga.edu>2007peanutupdate. There are several other great
publications there as well. You can also find a lot of good information by simply doing a search
for “peanuts and John Beasley”.

Tillage and Soil Management:
Most people I work with have discovered that this is one of my favorite subjects, and it is
because of its importance. Or at least that is my opinion, since the management of tillage can
impact so many of the other aspects of crop production. I have found that very few people are
willing to adopt what we can refer to as “Never-Till”, or even the more realistic approach of
“No-Till”.
Very likely the most realistic title for the form of tillage management that most people may
become comfortable with may be the one that was probably coined by Dr. John Bradley, former
director of the Milam Branch Experiment Station near Milam, TN. John uses the term
“Conservation Tillage” or more succinctly “Con-Till”. This term stresses the reason for making

the switch to less tillage, the conservation of the soil and along with it the conservation of
nutrients that are necessary for the production of good crop yields.
“Reduced-Tillage” is another name for this system in that it recognizes the need that so many
farmers feel to do a minimum of tillage for the purposes of maintaining surface drainage, the
reduction of root restriction zones in the soil by deep tillage methods that do not disturb the
surface, the control of weed species that have become resistant to herbicides, and the preparation
of the soil for accurate seed placement. Personally I feel that most of these things can be
accomplished without a return to intensive tillage practices, but this is a decision that has to be
made by each producer to fit the specific scenario on a farm.
The advantages for the use of Conservation Tillage practices are numerous. They include, but are
not limited to the following:
Soil Conservation
Nutrient conservation and improved nutrient use efficiency
Improved infiltration and supply to the crop, improved water use efficiency
Increased soil organic matter, soil aggregation, moisture holding capacity
Development of beneficial soil organisms including earthworms, mycorrhizae, etc.
Improved “trafficability” for timely planting, application of fertilizers and pesticides
Improved “trafficability” at harvest for timely harvest and reentry into fields after rains
Weed seeds remain on the surface rather than being buried to reemerge years later.
Others…
There are also disadvantages:
Soils warm up slower in spring, possibly delaying planting
In some soils, more likely the heavy clays and mixed silty clays, the issue of stratification
of lime, fertilizers, and pesticides may require occasional mixing of the surface layers.
It doesn’t look as pretty as tilled fields.
Increased cost of truck, tires, boats, etc. for fishing
Too much time for “honey-do” jobs.
The adoption of a reduced tillage system, regardless of what we call it, is as much a
psychological challenge as a physical one. In areas where most of the soil is tilled the earlyadopter of reduced tillage methods will meet with skepticism from neighbors, supplier, and even
financing institutions since there may be apprehension about moving to a different system. And
in fact there is often a transition period of two to three years depending upon how it’s done for
the soil to return to the highest level of productivity.
During this period the soil must reestablish populations of soil organisms, particularly
earthworms and mycorrhizae which have been continually suppressed by tillage. These
organisms are needed for reconstruction of the porosity of the soil and aggregation of soil
particles to enable good root proliferation and infiltration of water. The use of cover crops and
high organic matter rotation crops like corn, milo, and wheat can shorten this transition period as
can the direct application of organic matter in the form of broiler litter and other organic

materials. The legume type cover crops such as vetch, clovers, alfalfa, and others will help
convert the soil back to a more natural condition even faster but these crops require that they be
allowed to grow well past the normal planting date for most summer crops. One approach might
be to utilize these cover crops on those “problem” fields that have been the least productive in
recent years.
The choices are very limited for short season crops to be planted as late as mid-June following
the maturation of crops like vetch, however low input cotton can be grown successful in this
situation, likely without the addition of nitrogen since it may be able to produce well with only
the N that has been fixed by the legume. Other legumes may also fit into this type of program.
Grain sorghum might normally be considered as a short season crop to be utilized here, but the
development of the sugarcane aphid in recent years has essentially prevented the late planting of
this crop. Other choices might include a short season forage crop such as millet or even corn for
grazing or silage, especially if irrigation is possible. Insects such as armyworms and chinch bugs
may challenge these crops so careful scouting will be required for any of these grass type crops.
As I have mentioned, one of the primary reasons for planting cover crops is the suppression of
nematodes that threaten the summer crop to be planted the following season. While most people
have a general understanding about the visible effects of cover crops on such aspects as the
prevention of soil loss and the suppression of weeds there is far less knowledge about the impact
the various potential cover crop plants may have on the presence of nematodes and their effects
upon yields the following season.
In general, the grass cover crops including oats, rye, triticale, and wheat are the ones that are not
hosts for the most common reniform nematode and the less common root knot nematode. Both of
these are very destructive to crops, especially cotton and soybeans, but also corn and grain
sorghum as well. Peanuts are resistant to both of these. Neither can the soybean cyst nematode
utilize the grass type cover crop plants as a host so they have broad adaptation as a means to
suppress these nematodes.
I am including below some charts that present the results of a study by Boquet, Hutchinson
and Breitenbeck that was published in the Agronomy Journal in 2003. Their work was very
thorough and is a good reference for the effects of cover crops and cultural practices on the
development and fruiting of cotton. These charts demonstrate several things in both no-tillage
and tilled systems, including that wheat is an excellent cover crop in either system, and that
native vegetation did not create an environment as productive for cotton as did wheat. It showed
that in no-tillage a vetch cover might be expected to produce as many bolls as any of the nitrogen
treatments in the study while in the tilled soil there was apparently nitrogen loss that did not
allow the vetch treatment to produce high boll numbers.
This study suggests that the planting of wheat is a justifiable practice as compared with native
vegetation, and that a grower who chooses to do so may be able to produce cotton with little or
not applied N following vetch in a no-tillage system.

Source: Boquet, et al, 2003

In Summary:
I am going to end this here even though I’m sure I could go on for another 20
pages. I have covered a lot of ground in this “Field Crops Newsletter” even though
it grew well beyond my intended range mainly because I had the time to devote to
it. My goal here was to cover some of the topics that don’t commonly get
mentioned at the meetings that we all attend this time of year. And even at that I
have only scratched the surface.
Be sure to call me if there is some issue you need assistance with this spring. We
will be back in the field in just a few weeks, and I am looking forward to another
year work with all of you. Thanks for your time.
Happy New Year.

Ernie
Ernest H. Flint, Ph.D., CCA, Regional Specialist – Agronomy
Mississippi State University Extension Service

